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SUMMARY AND OVERVIEW OF WORK PERFORMED IN 2004

TheEnvironmental Monitoring and Technicd Services(EMTS) Division Laboratory, M etropolitan Wastewater
Department, City of San Diego performseffluent, influent, and groundwater testing and receiving watersmonitoring
according to NPDES permit requirementsfor the City of San Diego E.W. Blom, Point LomaWastewater
Treatment Plant (PLWTP), South Bay Water Reclamation Plant (SBWRP), and International Water and
Boundary Commission Internationa Wastewater Treatment Plant (IWTP). A total of 8257 discrete samples
were collected by the Laboratory in 2004. Of these, 923 (11%) were quality control (QC) samples, such as
field duplicate samples(see Table 3). In addition, anumber of quality assurance (QA) proceduresfor infauna
identifications(i.e., resort and re-identifications), microbiologica analyses(i.e., split samples), and toxicol ogy
(i.e., referencetoxicant and control water samples) were aso conducted. These QA/QA procedureswere
used to support the accuracy, precision, and performance of the resultant data.

The comprehensive QA/QC activitiesof the L aboratory aredocumented separately inthe L aboratory’ sQuality
AssurancePlan (City of San Diegoin prep). Additiondly, theEM TS Divison maintainsInternationa Standards
Organization (1SO) 14001 Environmental M anagement Systemscertification. Aspart of theongoing certification
process, the Division underwent and passed an annual audit by thethird-party Environmental Management
Standards.

Thefollowing report summarizesthe QA/QC activitiesduring 2004 which wereused to vdidate the dataused
inNPDESand other permit monitoring or environmental testing and reporting.
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INTRODUCTION

The Quality Assurance/Quality Control Program for the Environmental M onitoring and Technical Services
(EMTS) Division Laboratory, Metropolitan Wastewater Department (MWWD), City of San Diegoincludes
variouspracticesthat have been ingtituted to ensuretheaccuracy and reliability of monitoring datareported to
regulatory agenciesinresponseto thereporting requirementsof severa Nationa Pollutant Discharge Elimination
System (NPDES) permits(Table1). These QA/QC proceduresassurethequality of field sampling, |aboratory
analysis, recordskeeping, dataentry, e ectronic datacollection/transfer, aswell asdataanaysisand reporting.
Theproceduresareregularly reviewed and updated to reflect ongoing changesin NPDES permit requirements,
sampl e collection, methods, technol ogy, and applicability of new analytica methods. Documentsdescribing
these and other procedures are maintained in accordancewith EM TS Division Laboratory Quality Assurance
Plan (inprep) and (MWWD-EMTS) 1SO 14001 certification.

Thisreport providestheresultsof the QA procedures conducted in 2004 which were performed in support of
the permit mandated work conducted by the EM TS L aboratory in accordancethe applicable NPDES Permits

listedinTable 1.

|
Table 1

National Pollutant Discharge Elimination Systems (NPDES) permits subject to receiving waters monitoring by the
EMTS Division laboratories.

Facility

Owner/Operator

NPDES Permit No

Effective Date

Comment

E.W. Blom Point
Loma Wastewater
Treatment Plant

South Bay Water
Reclamation Plant

International

City of San Diego

City of San Diego

International

CA0107409, Order
No. R9-2002-0025

CA0109045, Order
No. 2000-129

CA0108928, Order

October 16, 2000

September 13, 2000

November 14, 1996

Addendum No. 1
adopted on June
11, 2003, with an
effective date of
August 1, 2003

Wastewater No. 96-50

Treatment Plant

Boundary and
Water Commission

FACILITIESAND STAFF

TheEMTSDivisionincludesthreelaboratoriesthat participatein the receiving watersmonitoring activities
associated withtheabove NPDES permits: (1) Marine Biology and Ocean Operations;, (2) MarineMicrobiology
and Vector Management; and (3) Wastewater Chemistry Laboratory. The Marine Biology and Marine
Microbiology laboratoriesare respons blefor conducting therecaiving watersmonitoring activities. Laboratory
personnel are organized into technica work groupsbased on their major work responsibilitiesand areas of
expertise. Brief descriptionsof theareas of emphasisfor eachwork group aregiven below. Detailed descriptions
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of the Marine Biology and Marine Microbiology laboratory organization, personnel, and personnel
classificationsare provided inthe EM TS Laboratory QA Plan. Additional quality assurance procedures
conducted by the Wastewater Chemistry Laboratory are presented in aseparate report (e.g., City of San
Diego 2003).

MarineBiology and Ocean Oper ations

Data Management and Reporting Group: The primary responsibility of the DM& R Groupistheanaysis
and reporting of receiving waters monitoring data. Thiswork includesdata QA, dataanalysis, and the
interpretation of resultsfrom the receiving waters monitoring activities and other contract work. DM&R
personnel work together with the 1 T/GI'S Systems Group (described below) to perform QA of al receiving
waters monitoring datathat isentered into the laboratory’ s database. Various software packagesfor data
management (e.g., Oracle, Access), manipulations (e.g., Excdl), statistical analysis(e.g., SAS, PRIMER),
and presentation (e.g., SigmaPlot, Microsoft PowerPoint) are used to manage, manipulate, and analyze
datafrom every aspect of receiving watersmonitoring. Theinterpretation of these analysesarereported to
regulatory and contract agenciesin theform of monthly, quarterly, semiannual, and annual reports.

I nformation Technology and GI S Systems Group: Thel T/GIS Systems Groupisprimarily responsiblefor
theadministration of thelab’sdatabase and theanalysisof spatial data. Daily responsibilitiesfor thel T/GIS
group includethe entry and archiving of sampling data, validation of dataaccuracy, the database structureand
integrity, oversight of database access/security issuesaswell asenhancementsto the database structure, and
project planning/application devel opment to support the needsof EM TSl ab staff. Thisgroupisasoresponsible
for timely and accurate dataentry, spatia dataanayss, GISmap preparation, and the assembly and publication
of reports.

Ocean Operationsand Toxicology Group: Thisgroup iscomprised of three subsections, Ocean Operations,
Vessel Operations, and Toxicology. The Ocean Operations section oversee and conduct water quality
sampling, benthic sediment chemistry and infaunasampling, trawl, long-line, and diving operations, and
remotely operated vehicle (ROV) inspections of the ocean outfalls. They also maintain and calibrate al
oceanographicinstrumentation, including SCUBA equipment and the ROV. TheVessal Operations section
isresponsiblefor the operation and maintenance of the City’stwo oceanographic survey vessels, the 42’
Monitor I11 and the 30’ Metro. When in port, the Boat Operators schedule and overseeall of theregular
vessel maintenance aswell asany modificationsthat may becomenecessary. Whileat sea, they areresponsible
for ensuring the safety of the crew and for accurately locating and maintaining position at the sampling
stations, and assist with various deck activitiesduring avariety of sampling operations. The Toxicol ogy
sectionisprimarily responsiblefor coordinating sampl e collection and for conducting the required chronic
and acutetoxicity testing asrequired by the City’sSNPDES permits. The Toxicity Laboratory iscertified
fromthe State of CdliforniaDepartment of Health Services, Environmental Laboratory Accreditation Program
(ELAP), whichisrenewed on abi-annual basis. The current certification is scheduled for renewal onApril
30, 2006 (Table 2).

Taxonomy Group: Thisgroup coordinates and manages the processing of all benthic infaunaand trawl
invertebrate samples, maintainsthe taxonomic literature and voucher collections, and conductstaxonomic
training. Inaddition, they producein-house speciesidentification sheetsand keys. Membersof thisgroup also
participateinaregiond taxonomic standardization program and perform al QA/QC proceduresto ensurethe
accuracy of al taxonomicidentificationsmade by laboratory personnd.

6



Quality Assurance Report 2004 General Introduction

MarineMaicrobiology and Vector Management

Marine Microbiology Group: The Marine Microbiology technical staff prepare and sterilize
microbiologica media, reagents, sample bottles, suppliesand equipment. They aso collect field samples
and transport them to the laboratory for analysis. Professional staff perform avariety of analyses(e.g.,
membranefiltration, multiple tube fermentation, and Colilert-18 and Enterolert chromogenic substrate
analyses) as appropriate to the sample type and as required by the NPDES permits. The group is
responsiblefor the physical maintenance and quality assurance of large instruments such as autoclaves,
incubators, water baths, ultra-freezers, bacteriological safety cabinet and three reagent grade water
point-of-use systems. Members are al so responsible for devel oping sampling, analytical, and quality
assurance protocolsfor special projects or studiesinvolving microbiology. The Marine Microbiology
L aboratory presently receives certification from the State of CaliforniaDepartment of Health Services.
Certification isapproved as per the Environmental Laboratory Accreditation Program (ELAP) and
consists of lab auditsand proficiency testing. The current certification isin effect until November 30,
2006 (Table 2).

Vector Management Group: Vector Management providesfor monitoring, surveillance, control and
prevention of insects and other peststhat are capable of transmitting diseases or causing harm to
humans. The primary methods of control include environmental conservation measures, education, and
water management techniques aided by appropriate chemical and biological control technology. The
vector control program uses methodsto census animal populationsto determine control effectiveness
and trends. Areas of responsibility include Metropolitan Wastewater Department treatment plants,
pump stations, buildings and officefacilities. Biological assessment (bioassessment) of urban creeks
and streams are conducted to eval uate and analyze short and long term impacts of sewage spillsinto
watersheds and receiving waters. Field samples of aguatic communities are collected and field water
quality indicators are measured. Physical habitat characteristics and anthropogenic changes are
evaluated. Measures, evaluations, and comparisons are made to yield relative ratings of conditions
within aspecified community.

Table 2

Environmental Monitoring and Technical Services Division Laboratory ELAP certifications.

Laboratory EPA Lab ELAP
Facility Laboratory Address Phone Code Cert. No.
Environmental Marine 2392 Kincaid Rd. 619-758-2360 CA 01393 2185
Monitoring & Microbiology San Diego, CA

Technical 92101-0811

Services

Environmental Toxicity 2392 Kincaid Rd. 619-758-2348 CA 01302 1989
Monitoring & San Diego, CA

Technical 92101-0811

Services
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SCOPE OF WORK

Treated effluent from the City of San Diego E.W. Blom Point LomaWastewater Treatment Plant (PLWTP)
isdischarged to the Pacific Ocean through the Point LomaOcean Outfall (PLOO). The South Bay Ocean
Outfdl (SBOO) acceptstreated effluent from two sources: thelnternationa Boundary and Water Commission
| nternational Wastewater Treatment Plant (IWTP), and the City of San Diego South Bay Water Reclamation
Plant (SBWRP). The NPDES permits associated with each of these outfalls define the requirementsfor
toxicity testing of plant operationsand monitoring of receiving waters surrounding each discharge site. The
permitsdefinethe sampling plans, compliance criteria, laboratory analyses, statistical analysesand reporting
guidelines. In 2004, atotal of 8257 discrete sampleswere collected by the EMTS Division Laboratory,
including samples collected as part of the permit-mandated specia studies(Table 3). Of these, 923 (11%)
represent quality control (QC) samplessuch asfield duplicates. In addition, 166 quality assurance (QA)
procedureswere also conducted to validate the quality of specific analyses(i.e., macrofaunal identifications,
microbiological and toxicologica analyses). Theresultsof the QA/QC activitiespresented herein support the
accuracy and precison of theresultant dataand vdidatether usein permit-mandated monitoring or environmental
testing and reporting.

The permit-mandated receiving waters monitoring effort issummarized in Tables4 and 5. Thefixed-grid
sampling Sitesareshownin Figur e 1. Recelving watersmonitoring includes monthly seawater measurements
of physical, chemical and bacteriologica parametersin order to document water quality conditionsinthearea.
Benthic sediment samplesare collected semiannually to monitor macrofaunal communitiesand sediment
conditions. Trawl surveysare performed quarterly or semiannually to monitor communitiesof demersal fish
andlarge, bottom-dwelling invertebrates. Additiondly, andysesof fish tissuesare performed semi-annually or
annually to monitor levelsof chemical constituentsthat may have ecological or human healthimplications.
Toxicity testing consg stsof acuteand chronic bioassay testing of influent, effluent, and groundwater. Thegenerd,
permit-required toxicity testingisoutlinedin Table 6. Theresultsof thesetesting and monitoring activitiesare
analyzed and presented in monthly, quarterly, semiannua, and annua receiving watersmonitoring reports.

In addition to these efforts, special strategic process studies, as determined by the City in coordination with
the Executive Officer of the RWQCB and the USEPA, were al so conducted in 2004 (see City of San Diego
2004). Datafor these directed studies are subject to the same QA/QC procedures asthe routine monitoring
data, but the projectsthemsel vesdo not necessarily conform to the same analysis and reporting schedul es.
For example, Table 3includesthe sampling effort for the sediment mapping study conducted in 2004 (see
Appendix A) but not the macrofaunal analyses or some of the QA procedures (e.g., re-identifications)
which haveyet to be completed.



Table 3

Number of discrete samples collected and analyzed by the EMTS Division Laboratory for NPDES permit-

related activities during 2004.

Type of Sampling & Analyses

Sample collection
Macrofaunal community (# grab samples)
Sediment quality (# grab samples)
Demersal fish and megabenthic invertebrate community (# otter trawl hauls)

Bioaccumulation — fish muscle and liver tissues (# composite samples collected)?*

Water quality — CTD casts (# casts)
Water quality — seawater (# samples)
Toxicology (# samples)

Summary of analyses performed
Macrofaunal community (# species / # identified) 2
Sediment quality — grain size (# sub-samples)
Sediment quality — chemistry (# sub-samples) 3
Otter trawl — demersal fish identification (# species / # identified)
Otter trawl — megabenthic invertebrate identification (# species / # identified)
Water quality — microbiology #
Water quality — suspended solids
Water quality — oil and grease
Toxicology — Acute bioassay (saltwater)
Toxicology — Chronic bioassay (saltwater)

Quality control samples (field duplicates)
Sediment grain size
Sediment chemistry
Seawater samples

Quality assurance processes performed
Infauna processing (# resort & re-identification samples)
Microbiology (split samples)
Acute bioassay — saltwater (reference toxicant)
Acute bioassay — freshwater (control water)
Chronic bioassay — saltwater (reference toxicant)

325
271
40
93
1236
6036
256

864 /44,468
271
944
53/10,862
93/19,599
4596
1104
336
41
167

25
21
687

2017
45
31

2
61

1 Each composite tissue sample is analyzed for 4 parameter types (trace metals, chlorinated pesticides, PCBs, and

PAHSs) by the Wastewater Chemistry Laboratory

2 Samples from the sediment mapping survey collected as part of a special study are not included because thier

processing has not yet been completed (see Appendix A)

3 Total number of total organic carbon, total nitrogen, BOD, total sulfides, trace metals, chlorinated pesticides, PCB,

and PAH samples collected for analysis by the Wastewater Chemistry Laboratory
4 Number of total coliform, fecal coliform, and Enterococcus samples analyzed.
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Figure 1

Receiving waters monitoring stations surrounding the Point Loma and South Bay Ocean Outfalls.
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RESULTSOF QA/QC ACTIVITIESCONDUCTED IN 2004

Theresultsof variousquality assurance procedures are presented in the sectionsthat follow. They include: (1)
intercalibration of the Conductivity-Temperature-Depth (CTD) instrument used to samplewater quality
parameters; (2) results of the bacteriological quality assurance procedures; (3) results of the macrofaunal
community sampleresort and re-identification analyses; (4) resultsof toxicology quality assurance procedures.

CTD Intercalibration Exercise

Anannual CTD intercalibration exerciseis conducted in order to ensure consistency betweentwo CTD
instrumentsused to collect all of the permit-mandated water quality profiling datafor the ocean monitoring
programs. Two Sea-Bird Electronicsmode 25 CTD instrumentswere used in theintercalibration exercisefor
2004. Theinstrument designated as Unit #3isacombination CTD/carousel sampler and Unit #4 isastand-
aone CTD unit. Thetwo CTD units are attached to each other and deployed together to adepth of 100
metersthreetimes. After the three casts were completed acomparison of measurementsfrom six sensors
(temperature, sdlinity, dissolved oxygen, pH, fluorometer and transmi ssometer) and one cal cul ated parameter
(dengity) was performed to assesswhether any observed deviations between theinstrumentsand sensorswas
within acceptablelimits.

Theresultsof theintercalibration exerciseare summarizedin Table 7. Four sensors(i.e., temperature probe,
sdinity probe, fluorometer, transmissometer) displayed acceptabl e variation between instruments, whiletwo
(i.e.,the DO and pH probes) showed increased variability relative to previousyearsthat warranted review.
The mean difference between both dissolved oxygen probeswas 0.462 mg/L over thethree casts, witha
maximum valueof 0.694 mg/L. Both valuesarehigher thanin past years, and exceeded thecdlibration criteria
of +/-0.36 mg/L. Theincreased variance may be attributed to fouling of the polarographic membraneinthe
probe. Sea-Bird Electronics, the manufacturer of these DO probes, revised their recommended maintenance
protocolsin December 2004 after discovering that prolonged use of asolution used for degreasing and
discouraging biologica growth, Triton X-100, washarmful to themembraneand caused the sensor’scaibration
todrift. The DO probesarefactory calibrated annually and calibrated monthly in-houseto check for sensor
drifting. At thetime of theintercalibration exercisethe probeson unit #3 and unit #4 had beenin usefor three
monthsand one month, respectively, sincethelast factory caibration. The pH probesal so exhibited anotable
difference betweeninstruments. Theaveragedifferencewas0.055 pH unitsover dl three casts, with amaximum
differenceof 0.177 pH units. Despitetheincreaseinvariahility, theinstrumentswerewel | withintheacceptable
rangeof (0.1 pH units). Figur e 2 depictstheresultsof Cast 2 only and represents an approximation of what
took placeduring theintercalibration exercise.

Bacteriological Quality AssuranceAnalyses

Duplicateand split bacteriologica sampleswererun asquality assurance checksto measurevariability between
samplesand analyst precision, respectively. A duplicate samplewas obtai ned by taking two distinct samplesat
agiven stationin thefield and then analyzing themin exactly the sameway. A split samplewas obtained by
taking diquotsof asinglefield sampleand then having two different andystsperformthedilutions, filtrationand
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Table 7

Summary of the CTD inter-calibration casts performed during 2004. Data include mean difference, maximum
difference, and the cast (i.e., 1, 2, or 3) and depth (m) at which the maximum difference occurred.

Parameter Mean & Max & Cast Depth
Temp (C) 0.054 0.473 1 22
Salinity (ppt) 0.010 0.071 1 98
DO (mg/L) 0.462 0.694 3 74
PH 0.055 0.117 2 86
XMS (%) 0.283 2.174 2 74
Density (sigma-t) 0.0127 0.0842 1 54
Fluorometer (ug/L) 0.083 0.381 1 26

plating. Duplicate sampleswere performed on approximately 5% of thewater quaity samples. Split samples
were performed once each month. Thesigntest (see Gilbert, 1987: p242) was used to statistically comparethe
resultsof the paired duplicate and split samples collected between January and December 2004. Theresultsof
thistest are summarizedin Table 8. Theraw datafor theseandyses have been reported previoudy in Monthly
Receiving Waters M onitoring Reportsfor the Point L omaand South Bay monitoring programs.

Resultsfromtheanaysisof split bacteriol ogica samplesindicatethat anaytica techniqueswerenot significantly
different (p >0.05) among analysts for all three tested parameters (i.e., total and fecal coliforms and
Enterococcus). However, whileintra-sampl e variation was not significantly different for total coliformand
Enterococcusdistributions, it wassignificantly different for fecal coliforms(Zb=2.12; p>0.05). Such aresult
isnot entirely unexpected since duplicate samplesare collected in separate bottles, representing different
though adjacent watersand some degree of variability between thetwo samplesislikely.

In addition to these duplicate and split sample analyses, the Marine Microbiology and Vector Management
L aboratory QA officer conducts monthly comparisons of bacterial colony countsto quantify the counting
precision of each analyst and the precision countscompleted by pairsof anaysts. Each analyst must beableto
duplicate his’/her own prior colony countswithin 5% and counts by any two analysts must fall within 10% of
each other. In 2004, no test exceeded either measure.

M acrofaunal Community Analyses—Resort and Re-identification Analysis

Thelaboratory analysisof macrofaunal community samplesinvolvesthree processes. samplewashing and
preservation, samplesorting, and organismidentification and enumeration. Qudlity control of sortingisessentia
to assurethe value of the subsequent stepsin the sample analysisprocess. The sorting of benthic samplesis
contracted to an outside laboratory, with a95% removal efficiency expected. Ten percent of the sorted
samplesare subject to resorting as QA for the contract and macrofaunal community analyses. Theorigina
sorting of asamplefailsthe QA criterialeve if theresort hasmorethan 5% of thetota abundance of organisms
from that sample. Failureto achieve 95% removal efficiency requiresthere-sorting of al samplesprevioudy
sorted by that technician (sorter). Theresort resultsfor the period from January and July 2004 are shownin
Table9. Every oneof the 20 samplesresorted met the 5% QA level. The percentage of animalsfoundinthe
resorted samplesranged from 0to 1.4% of thetotal sampleabundance, and representsamarked improvement
over the previousyear when percentage of animalsfound in resorted samplesranged from 0.0to 53.2%.
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2004 CTD INTERCALIBRATION CAST
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Figure 2

Example results of the 2004 CTD intercalibration casts for CTD units #3 and #4. Data includes cast profiles for
temperature, salinity, dissolved oxygen, pH, transmissivity, density (sigma-t), fluorometry (before and after
intercalibration).
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2004 CTD INTERCALIBRATION CAST
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Figure 2 (continued)
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Table 8

Summary of duplicate and split bacteriological anaylses for the Point Loma Ocean Outfall and South Bay Ocean
Outfall monitoring programs conducted from January through December 2004. The paired duplicate and split
samples were each compared using the sign test (see Gilbert 1987) at a p=0.05 level of significance.

Duplicate  Parameter N B Zb P Ho

Samples Entero 106 53 0.00 >0.05 ACCEPT
Fecal 139 82 212 >0.05 REJECT
Total 163 89 117 >0.05 ACCEPT

Split

Samples Entero 1 7 0.90 >0.05 ACCEPT
Fecal u 6 0.30 >0.05 ACCEPT
Total 10 5 0.00 >0.05 ACCEPT

H_= There is no significant difference between the samples being compared
N = number of pairs of data
B = the number of positive differences between pairs

Zb = sign test result

Table 9

Results of benthic resort analyses for the Point Loma Ocean Outfall (E and B stations) and South Bay Ocean
Outfall (I stations) monitoring programs conducted during 2004. Percent = (the # of animals found in the resorted

sample/the total sample abundance) X 100. 1 and 2 indicate sample replicate number.

Quarter Station Percent Quarter _ Station Percent
Jan-04 B-82 0.00 Jan-04 |-11 0.00
Jan-04 E-1t 0.00 Jan-04 |-82 0.00
Jan-04 E-19t 0.00 Jan-04 |-162 0.00
Jan-04 E-25! 0.60 Jan-04 |-221 1.45
Jan-04 E-71 1.34 Jan-04 |-352 0.00
Jan-04 |-33t 0.85
Jul-04 E-5t 0.00 Jul-04 I-12 0.67
Jul-04 E-20! 0.37 Jul-04 |-211 0.00
Jul-04 E-172 0.00 Jul-04 |-311 0.00
Jul-04 E-23t 0.00 Jul-04 |-82 0.00
Jul-04 |-302 0.00

Inaddition, 10% of the completed samplesaretypically re-identified by members of the Taxonomy Groupto
assurethe accuracy and consistency of theinfaunal identifications conducted by all marine biologistswho
perform taxonomicidentifications. The samplefailsthe QA criterialevel if theoriginal identificationsdeviate
from thefina speciesand abundance values by morethan 10%, as determined from the re-identification
process. In 2004, thenumber of samplessubject to re-identification wasreduced asaresult of thelaboratory’s
participation inthe 2003 Southern CdiforniaBight regiona sampling effort (Bight’ 03) and the 2004 sediment
mapping project. The Bight’ 03 survey included samples collected from Venturato San Diego, California
and involved several agenciesand consulting firms. As part of the Bight’ 03 QA/QC program for benthic
identifications, seven samplesidentified by City marinebiologistswerere-identified by other agenciesand
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Quality Assurance Report 2004 Results of QA/QC Activities Conducted in 2004

City marine biologistsre-identified seven samplesoriginally identified by other agencies. Whilethere-
identifications have been completed, the results are pending final compilation and analysis by the
participating agencies and Bight’ 03 Benthic Committee (see SCCWRP 2003).

Toxicology Quality AssuranceAnalyses

Thetoxicology laboratory routinely conducts reference toxicant testing asapart of the quality assurance
program. A referencetoxicant isastandard chemical used to measurethe sengitivity of thetest organismsin
order to establish confidencein thetoxicity dataobtained from thetest material . A specific reference toxicant
isusedfor each test method, and thematerid ischosenfrom alist devel oped by the United States Environmental
Protection Agency. Typically, thereferencetoxicant is purchased from asupplier in aqueousform (stock
solution), and the supplier must verify the concentration of the stock sol ution and provide written documentation
of suchandyss.

In most instances, atoxicity test with areferencetoxicant is performed to assessthe sensitivity of thetest
organismsat thetimethetest material (e.g. effluent) isevaluated. A control chart containing no fewer than
20 of the most recent referencetoxicants for each test method ismaintained by the QA officer andisused
to monitor test organism sengitivity. Resultsfrom aminimum of 19 of the most recent 20 reference toxicant
testsmust fall within the control chart boundaries (within two standard deviations of themean). Failureto
do sotriggersaninvestigation of animal supply, reference toxicant stock quality, and laboratory practices.
Additional testing will also be conducted to determine whether the exceedanceisanomalousor if remedial
measuresare needed. All NPDEStests conducted with the affected animalswill beflagged, reviewed for
anomal ous responses, and, in certain cases, repeated with anew batch of animals. 1n 2004, al reference
toxicant control chartswerereviewed and accepted by the State of California Environmental Laboratory
Accreditation Program.
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San Diego Sediment Mapping Workplan — June 28, 2004

Background

Maps are one of the best data summary tools used by managers to convey spatial extent
and magnitude of environmental condition to decision makers and the public. Maps are
easily displayed, self-explanatory, and give the viewer context over the entire area of
interest. In addition, maps of conditions at the same location over time can generate
useful assessments of trends in spatial extent (e.g., is a problem growing or shrinking?).

Although maps are useful analytical tools, the ability to create maps with scientific rigor
is extremely difficult and rarely accomplished. More often, maps are generated simply
using prepackaged software modules with little forethought for assessing spatial
variability or describing confidence in the mapping contours. Several techniques are
available for creating maps including commonly used algorithms such as linear
interpolation or kriging. Linear interpolation simply uses the average between adjacent
sites to estimate environmental condition from sampled to unsampled areas. Kriging
offers much more sophistication using a cluster of neighboring sites to predict conditions
at unsampled locations. Albeit computationally more intensive, kriging offers several
advantages, the largest of which lies in its ability to create more precise estimates of
condition at greater distances.

The key to effective kriging algorithms lies in the ability of mapmakers to estimate
spatial variance. If the variance is large, then samples should be collected at closer
distances to increase precision at unsampled locations. In contrast, if the variance is
small, then samples can be spaced further apart to achieve the same precision. If the
spatial variance is unknown, then the sample locations will likely be placed inefficiently.
This may waste resources if samples are spaced too close together, or produce results that
suffer from imprecision if samples are spaced too far apart. If the spatial variability for an
area is known on the other hand, then optimal sampling distances can be selected based
on the level of confidence desired by the end-user.

This workplan describes a sampling program to create maps of environmental condition
with known levels of confidence. The program targets sediment quality near the City of
San Diego Point Loma Ocean Outfall and the joint City/International Boundary Water
Commission (IBWC) South Bay Ocean Outfall. The impetus for this study arises from
the need of the City of San Diego, and its regulatory authorities the San Diego Regional
Water Quality Control Board (RWQCB) and the United States Environmental Protection
Agency (EPA), to have scientifically defensible maps that define sediment conditions in
the region. In this case, a dedicated effort will be made to create maps of superior quality
for City, IBWC, RWQCB and EPA management, as well as the public.

Specifically, the City is mandated to conduct this “special study” as part of the regulatory
requirements governing the discharge of wastewater from the Point Loma Wastewater
Treatment Plant (PLWTP) through the Point Loma outfall (NPDES Permit No.
CA0107409, Order No. R9-2002-0025, Addendum No. 1). Such special studies, as
defined by the Model Monitoring Program for Large Ocean Discharges in Southern
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San Diego Sediment Mapping Workplan — June 28, 2004

California (Schiff et al. 2001) and adopted in Order No. R9-2002-0025 for the PLWTP,
are a unique mechanism to focus monitoring efforts on specific questions.

In addition to the above effort, representatives of the City, IBWC, RWQCB and EPA
have negotiated a resource exchange agreement that will allow mapping of the South Bay
outfall area concurrent with the Point Loma study. This resource exchange will require
approval of the Executive Officer of the RWQCB for administrative modifications to the
Monitoring and Reporting Programs (MRP) for the discharge of wastewater through the
South Bay Ocean Outfall. Two separate NPDES permits govern this discharge, one for
the City’s South Bay Water Reclamation Plant (NPDES Permit No. CA0109045, Order
No. 2000-129) and one for the IBWC’s International Wastewater Treatment Plant
(NPDES Permit No. CA0108928, Order No. 96-50). Since the receiving waters
monitoring requirements for both permits are essentially the same, approval of this
resource exchange will apply towards both MRPs.

General Approach

A two-phased approach is proposed to create scientifically defensible maps of the San
Diego region. The first phase (Phase 1) will focus on understanding spatial variability in
the areas of interest. Once the spatial variability is known, then sampling distances (also
known as lag distances) will be optimized for the second phase (Phase 2), where
sampling will be conducted to create maps of specific areas and parameters. The focus of
this workplan will be on the Phase 1 study. A detailed amendment to the workplan will
be added for Phase 2 of the project once Phase 1 is completed.

In order to understand the spatial variability in an area of interest, one needs to plot one-
half the variance (gamma) against a series of fixed distances. This type of plot,
commonly referred to as a variogram (Figure 1), is the key element for determining the
optimal lag distances for creating a map using kriging. The variogram has three reference
points known as the nugget sill, and range.

FIGURE 1. Example variogram.

VARIOGRAM
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The nugget indicates the variability between samples taken at very close proximities and
represents both laboratory measurement error plus small-scale spatial variability. The sill
is the variability achieved between samples spaced sufficiently far apart that a spatial
relationship no longer exists. In this sense, the sill provides a measure of variability
among spatially independent samples. The range is the lag distance at which the sill is
achieved and provides the extent of the spatial relationships between sample points.

The primary focus of Phase 1 is to generate sufficient information to create variograms in
the areas of interest. This requires sampling a large range of lag distances from the
nugget, past the range, to the sill. Ideally, samples will be focused between the nugget
and sill in order to best define the shape of the variogram curve. In order to generate these
data, several clusters of sites will be sampled at multiple locations throughout the
mapping areas. Clusters can be placed on top of existing grid sites to promote efficiency.
S-shaped or more complex multi-lag clusters (i.e., overlapping S-clusters) provide
tremendous value since they cover a large range of lag distances (e.g., Figure 2).

FIGURE 2. Hypothetical S-shaped cluster design (a) and frequency histogram of lag
distances generated with this design (b).
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Specific Approach

Multi-lag sampling design

We will create variograms for sediment condition in two main areas offshore San Diego:
(1) centered around the Point Loma Ocean Outfall; (2) centered around the South Bay
Ocean Outfall. Sets of multi-lag clusters will comprise the bulk of the sample sites and
will be placed in regions surrounding both outfalls, while additional spatial coverage will
be provided by sampling regular NPDES-mandated grid sites in both areas (Figures 3-5).
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FIGURE 3. Overview of proposed site distribution for San Diego sediment mapping
study; blue circles = new mapping sites, black circles = current or old NPDES grid
stations, red circles = cluster enhancement areas representing 3-5 sites, 50-m lag
distances apart (see Figures 4 and 5 for details).
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FIGURE 4. Expanded view of proposed site distribution for Point Loma outfall mapping
region showing location of multi-lag clusters (five of size n = 17); blue circles = new
mapping sites, black circles = current NPDES 98-m grid stations or old NPDES stations
along inshore 60-m depth contour, red circles = cluster enhancement areas representing
five sites each, 50-m lag distances apart (1 grid or new station in center + 4 new sites).

La Jolla
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FIGURE 5. Expanded view of proposed site distribution for South Bay outfall mapping
region showing location of multi-lag clusters (four of size n = 17, one of size n = 9); blue
circles = new mapping sites, black circles = NPDES grid stations, red circles = cluster
enhancement areas representing either three sites (1 grid station between 2 new sites) or

five sites (1 grid station in center + 4 new sites), 50-m lag distances apart.
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The two sampling areas encompass different types of soft bottom habitats that may have
different spatial variance structures. Off Point Loma, we will include clusters centered
near the existing discharge/diffuser site (depth ~100 m), at locations both north and south
of the outfall, in shallower waters between the current and old (~60 m) outfall diffusers,
and in an area bordering the LA-5 dredged materials disposal site located down coast and
offshore of the outfall. Targeted areas for cluster placement in the South Bay region
include near the present outfall diffusers (depth ~30 m), in slightly deeper waters west
and north of the discharge site, and at several other locations north and south of the
outfall.

Approximately 112 mapping samples will be collected for both sediments and animals
(macrofauna) from sites located in the vicinity of the Point Loma Ocean Outfall, and
about 107 samples will be collected from sites surrounding the South Bay Ocean Outfall
(Table 1). Twelve of the sites near the Point Loma Ocean Outfall will be allocated to the
primary core stations designated for the existing outfall monitoring grid, while eight sites
will correspond to stations sampled previously along the original inshore discharge depth
contour. The remaining sites/samples will be allocated among five multi-lag clusters.
Twenty-seven of the sites near the South Bay Ocean Outfall will be allocated to the
existing monitoring grid. The remaining 80 sites/samples will be allocated to the multi-
lag clusters. About 10% of the samples will be designated as field duplicates to help
derive the variogram nugget, thus reducing the total number of distinct sites sampled. A
summary of the multi-lag cluster designs for both Point Loma and South Bay studies is
presented in Table 2.

TABLE 1. Proposed sampling effort for Phase 1 of the sediment mapping study for both
the Point Loma and South Bay outfall regions.

Number of Samples
Regular NPDES grid New mapping Total number

Sample Type sites™® sites’ of samples
Point Loma

sediment 12 100 112

macrofauna 12 (24)* 100 112 (124)*
South Bay

sediment 27 80 107

macrofauna 27 80 107

* Regular NPDES sites for Pt Loma = I° core stations currently monitored along the 98-m discharge depth
contour; sampling at these 12 sites will include two replicate macrofauna grabs per NPDES permit

requirements.

" Included as “new” mapping sites off Pt Loma are the locations of: (a) one II° core station currently
monitored along the 116-m depth contour, and (b) eight old inshore stations located along the original
60-m discharge depth contour.

Page 8 of 11




San Diego Sediment Mapping Workplan — June 28, 2004

TABLE 2. Detailed sample distribution for Point Loma and South Bay mapping designs.

Site/sample distribution Distinct # samples
Point Loma (n=112)
5 multi-lag clusters of size 17 85
< 5 enhancement areas (n = 5 sites)
13 NPDES grid sites (98-116 m) 9

< stations E5, E14, E25 = enhancement centers (98 m)
< station E3 = enhancement center (116 m)

8 inshore outfall sites (60 m) 7
< station A16 = inshore edge of multi-lag cluster

11 field duplicates 11
< enhancement centers + 6 sites to be determined

South Bay (n=107)

4 multi-lag clusters of size 17 68
< 4 enhancement areas (n = 5 sites)

1 multi-lag cluster of size 9 9
< 1 enhancement area (n = 3 sites)

27 NPDES grid sites 22
< stations 19, 113, 115, 128, 130 = enhancement centers

8 field duplicates 8

< enhancement centers + 3 sites to be determined

Sampling and analysis

At each monitoring site, benthic samples will be collected using a 0.1 m” chain-rigged
VanVeen grab sampler. One sediment grab and one macrofauna grab will typically be
collected at each site. However, if designated as a “field duplicate” site, two sediment and
two macrofauna grabs will be collected. Differential global positioning (dGPS) will be
used for navigation, and the final sampling location will be recorded for each site at the
time the grab hits bottom. All samples will be collected and processed according to
existing protocols. Sediment samples from the new mapping sites will be processed
according to procedures (e.g., holding times, target analyte list) established for the
Southern California Bight 2003 Regional Monitoring Project (e.g., Bight’03 Coastal
Ecology Committee 2003), while samples from regular grid sites will be processed
following the protocols specified in the appropriate NPDES permits (see City of San
Diego 2004a, b). All sediment samples will be analyzed for grain size, total organic
carbon, total nitrogen, trace metals, chlorinated pesticides, and polychlorinated biphenyl
compounds (PCBs). The Bight’03 target list of metals, pesticides and PCBs for analysis
of samples from the new mapping sites is specified in Table 3. In addition, samples
collected for benthic community assessment will be sorted into major taxonomic groups
(e.g., polychaetes, crustaceans, mollusks, echinoderms, other phyla combined), identified
to the lowest taxon possible, and enumerated. Community assessment for each site will
include calculation of total abundance, species richness (number of species), species
diversity, dominance, and the benthic response index (BRI).
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TABLE 3. Bight’03 target list of trace metals, pesticides and PCBs for sediment analyses
(see Bight’03 Coastal Ecology Committee 2003).

Trace Metals Pesticides PCBs

Aluminum 4,4°-DDT PCB-18 PCB-128
Antimony 2,4’-DDT PCB-28 PCB-138
Arsenic 4,4’-DDD PCB-37 PCB-149
Barium 2,4’-DDD PCB-44 PCB-151
Beryllium 4,4’-DDE PCB-49 PCB-153
Cadmium 2,4’-DDE PCB-52 PCB-156
Chromium a-Chlordane PCB-66 PCB-157
Copper v-Chlordane PCB-70 PCB-158
Iron PCB-74 PCB-167
Lead PCB-77 PCB-168
Mercury PCB-81 PCB-169
Nickel PCB-87 PCB-170
Selenium PCB-99 PCB-177
Silver PCB-101 PCB-180
Zinc PCB-105 PCB-183
PCB-110 PCB-187
PCB-114 PCB-189
PCB-118 PCB-194
PCB-119 PCB-201
PCB-123 PCB-206

PCB-126

Products

The main product from Phase 1 of the mapping study will be a final report. This report
will include: 1) a description of sampling success including sampling dates, times and
locations; 2) summary tables of sediment condition including results from laboratory
analysis; 3) descriptions of benthic community assemblages; and 4) variograms of
sediment condition for chemical and biological parameters. Empirical variograms will be
generated separately for the Point Loma and South Bay outfall areas, and then compared
to determine the differences in spatial variance structures between the regions and/or
habitats. Finally, a translation curve will be created using the empirically derived
variograms that describe sampling lag distances versus relative confidence in prediction
accuracy. This curve will be the focal point for Phase 2 of the mapping study, whereby
we set lag distances for creating the final maps of sediment condition in the San Diego
region.
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Schedule

This project will take at least 54 months to complete (Figure 6). The first six months was
used for assessing the appropriate sampling design for Phase 1 and drafting the overall
workplan included herein. Upon approval of the workplan, approximately 15 months of
sampling, and sample processing and analysis will be required for the Phase 1 study.
Phase 1 data analysis and reporting will require another estimated six months, but may
overlap with Phase 2 planning in order to increase efficiency. Phase 2 sampling and
analysis will then require another 15 months, followed by about nine months of data
analysis, reporting, and map-making. Project completion for Phase 2 is scheduled for
June 2008. Although the Phase 2 study is mandated for the Point Loma region, additional
negotiations and resource exchange agreements will be required for a Phase 2 study of
the South Bay outfall region.

FIGURE 6. Tentative schedule for Phase 1 and 2 of San Diego mapping study.

Mon[hl 03| 06| 09 12| 03 06 09 12| 03 06 09 12 03 06 09 12 03 06
Year, 04 04 04 05 05 05 05 06 06 06 06 07 07 07 07 08 08

Phase 1 Planning
Phase 1 Sampling and analysis

Phase 1 Data analysis and reporting
Phase 2 Planning

Phase 2 Sampling and analysis
Phase 2 Data analysis and reporting|
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